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(57)Abstract: . ^ 
PROBLEM TO BE SOLVED: To provide a method M ^r^:^^^^^ ^ 
for producing a phase-shift mask capable of W. 
preventing charge-up of a resist and excellent in \^ W& m:— ^ ^ 
the precision in resist- patterning, which is 
applicable for producing a substrate etching-type 
Levenson- type phase-shift mask. 
SOLUTION: The process for producing a phase- 
shift mask is comprised of the steps of, forming a \^ 

device pattern and an earth pattern by patterning a ' 
light shielding film 2 formed on a substrate 1 . then ^ '' ^^''^^ ^^^'^ % 
connecting the device pattern with the earth I F''^^ 




pattern by a connecting light shielding pattern ^ 

having a narrow line width than the resolution limit ^,h=|P=^ — "^^^^.J^—^i^^^ 

line width, after coating the substrate 1 with a 

resist film 3, forming a resist pattern by patterning the resist film 3 using an electron 
beam while allowing the earth pattern to earth, and finally etching the substrate 1 using 
the resist pattern as a mask. 
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y N° ^' - > i: g^^ffl ^' - y h J^fiK-r ^ Ig i: , 

ViJ'-r^XSfc, =£r*-rsfeffl->7 hv:;^i5'flF^:^j*{c 
tu te -r / ffl ^ N° ^' - > i: Sfrt a»%ffl / n° ^' - > i: « 

>A^mi&^rix\^^z.t^nwi.t:-t^&m>'y v^7.9 

[000 1] 
[0 0 0 2] 

h 'J y 7 ^ -I@=g:ISOii-r::i:CJ:oT 
lijSSnTV^^, :icoJ;-5^c7 * h "J V2/^7 -f -IS 

^mmi.z$>^^ ^zx\ m^^nx^tz(Dti-&m->y ^ 



5. 2 6©— 8*5xyf=-V^$nT*30, S 

Mogi5?rajgr5^©&ffl*n 8 0° ^fb-r-So Lfc*« 

[0003] 3 C9»«x ^ y y y 

UiWr^o sea. BI7®W-Wi^C*3{t-5»r®0*. 

^m-yy h -7^1.9 ftm<DT.mzLtziti^^ X^Ltz^cDX' 

afe^o tr, EI6 (a) iz^-TJ^oiz. mmts:mmmm 
yi^mxmfR-t^o m^x. me (b) , 07f3^-r i 

}^v^-c, EI6 (c) t3^-rJ:^t::, m^m^^^^-yi 3 
^^ts&iRi i±tzui:>^h I 4^m^Ltzm> me 

(d) C5^-rJ:o(r. m-f«liffiSSB^fflV^T uv:^ h 

1 4^x-;/f=-i/i?'-r-5, J^fcl^•e, S6 (e) 

dCDUS^:^ M 4*3J:r/ili*IRA:5'-Vl 3=&-7:x 
i?i:L.Ta«l 1 $rx->5^>>/L7t^. S6 
(f) (35^f J:^tr Uv;^ h 1 4=2:^*^-^^, S®x 
y^y crm u-o y >;^^fii:*i 7 h i^'^^'t 

-So 

[0 0 0 4] liC±<7)J:7^=c>'D-t:^^ST^fiK$n/cffi 

myy h-^xi^'^m-ox. ixsm^bm^im.y^y-y''^ 

-X\ T'^^'i :^^l^m-t^mWL±.\zy it V')vif7y ■< 
-=S:fT-5c:i:CJ:-:>T:, S^Ki© Uv':^ h ®''n°^'-x y 

[0005] 

mmtm^\.^y}i-t^^m'} Lij^bm^ib. me. 

SI i±xm.m.^izmiLL. mminx\,^^. Ltzt^-^ 
X. me ic) . (d) <Dxsc*3V''T, m^i^^mi* 

^iltSA^m-r-So 'i:<Dtzlsb. mm<D&^'>y b^:x9 
jb^i^mx^tjii^t: v^ ^ rnlSi&s* o tzo 

[0 0 0 6] -^rZl-e, Ui^y.hCD^^'-i^Tyf^mK'- 

tztb. maizmr^yiz. m^^ji^^^i 5±i,zit 
mytmi 7^^i9--yi^-r^:^mf)^^M^n.x^^^o 

:r.y^y9'm^-ri>Ztt>mmtzmL\>^tztb. ^Sx-;; 
[0 0 0 7] *:%^®ifi<J«, S^x^^y^ 
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[0 0 0 8] 

[0 0 0 9] •T'Srio-b, dO^Wti, *«±»rig3tMA 
[0 0 10] zoidtr, i^*S_h^3M^z:LTv^sffi 

[0 0 1 1] ^/i, ffiiS««±CM^ILTV^^ig?t)K/^° 

M^'?^' - ><D^tm^tii> r i: i: >SS„ 
[0 0 12] 

t3*3(t§fefflv'7 h v;^^?®f^SXS$:5^Ly^:^^lr®aT' 
feO, I12«, Ell (b) CDXS^^-r^®^, 03 
(i, mi ^(b) ©X@c7)Sij0|ISE?^,l8^^-r¥®l2l. in 

4(±, HI (c) (Dum^m-rw-mm. ms^t^ mi 

(d) OXS%55-r^aBI-C*i.o 'Srfc, Ell (b) , 
' HI (c) , HI (d) "tti^tL. 112CDX-X 

[0013] ^-r, HI (a) izm-r^olz. mmts:^ 

i|sfC{±, Ar Fji + ->v U-+f-^ (Mfil9 3nm) 

m^ii. 53?, CaF, *^B, A1203^=&ffiV^ 
So S^c, Ar Fi^-> W--<f-jt 

(M*193nm) J: 0 tfil''JS^fi®^tC>i*f LTJtigii 



^*5 2 0%^:^TT-^5tO^fflV^, ^J^tJ, Cr5^2S5t 
mxhi>±mc r203 (MiP3 0nm) /T^C r (M 

^tz. mytmumzit. c r ^mytmamz^ w, c 

u, Al, Ti, Ta^j:if^fflV>T:t<J:V\ 
[0 0 1 4] o-:yv^T, HI (b) C^-Tidlr, ^ 

xv-N'-f ::^ffl>'N°5' - y 4 ->5t 

Sit. fy-^-^ y,my^^->4t.i^mmy^^-y5tmm 

^izi^m-n\i^\\ Lfzt^-yX. ■0iJx.fi*H3»35^-r<J; 

%fflV^5«^-e«. ««EffiS?¥:IR^'^°^'-VO«|ifS (W) 

a. 7 * H 'J y -f coS^zfeS (>? (wm) ) fcte 
¥iK/J^^ (a) =Sr-g-tr<:>:^C<i:0 ti:^S^el':^Ti:-r 
So 

[0 0 1 5] W< /) X (1 /a) 
Al*8<J(r(i. i iiSB?tCD:#-e-(i 1 . 8 2 5 z^mtiT, K 
r FJ^+i> tfM3fe©«-e-tt 1. 2 4f/inUT, A 
r Fi^^v-v U— tfS3fe©«-&«0. geSwmliilTT 

[0 0 1 6] HI (.c) . mA\z^-t^^iz. 

7) \,zT-7^\iy (Mm^r) %g^^$-t+, «%^fT 
fit, H3CS^•rJ;•5'iS^feffl>'^•^->•^rfflV^S® 

T - X e > OSM C J: o T -5 V ''o 

[0 0 1 7] J!>cV^-C\ H 1 (d) , H5{-5^-ri-5t, 
uv;^ h 3=lr^^i^fiiiii^B*fflv^Tv^°^-xy^/-r 

[0 0 1 8] ^>:v^T^ hi (e) c^-rj:-p(-, w®U 
h.'N°^'->3^J:t/ffi3tK>'^^'-V8«rv;^^'fc L 

T, S^l ^Jc-y^ViS'-rSo a«li:»3tM 

>'N°^'->8t±Xu'5^>j/<7)atRttA^SV''fc», h 
A 9-y3 tzlfXts: < - >8t,xy^>'i5'CD 

•;'^?:fflV^7t■>x•;/ h i -y ^ > ^^:7 

[0 0 19]*»C, HI (f) C^-rJ:-5t:, Uv:^ 
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[0 0 2 0] «±0Ig=SrlK-C^fi!t$nfcffiffi->7 h ^ 
;^^*ffll^T, ^Jx.t?, l/5^/jNffi¥ i i^t>^7^■^^^°- 
T. t'^'W ;^=&?^^-r-5*S±t::7 * h 'J -< - 

[002 1] 

i/tr^LT, h®5^^--:?T-y ^^E&<-::h*^•T' 
So 

[0 0 2 2] ite^^^±CMilLTV>*7^AV>^ 

m^mmcDi^mmm^m''^ ^ - > j: t , s^^^a" ^ 

[0 0 2 3] JiA±CD,J:^tr, ^^ggCctntf. S«:3i-> 
>^^©»S®i^v^^!irffi->7 h v';^^?of^g{:^i£^ii«-r 
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[05] z.(D^^(D-mmmm\^^^ui^~>y v-^y.^/ 
oY^miim -i- * K s xs ^^-r ¥M0 T- o 

[06] «eS€ofirfflv7 h vxj?®f^ii:^fec-i-*ns 
f^*e*) ^cxg =&)ii<!>j ^-r »T® 0 X'fe s o 

[0 7] ^^*c9laffi>-7 h v;^i5'®f^s:Sfac-^sn-5 
xe%^-rv®0-cfeSo 

[08] «e3l5®ffiffl->7 h v;^j?cr)f^gi:^&c-§-sn-5 

xe^5^-r^®0Tfe5o 

[0 9] S^iy^yi/ffiu-oy >':^^5S;fe^iv'7 h v 
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